Quality of meat from native pigs by Migdał, Władysław et al.








th th11  - 13  October 2017 - Belgrade, Serbia
ISBN˨˦˧˚˧˥˚˧ˡˣˢˠ˚˦ˢ˚ˡ
INSTITUTE FOR ANIMAL HUSBANDRY
BELGRADE - SERBIA








th th11  - 13  October 2017 - Belgrade, Serbia
ISBN
Proceedings of the 11th International Symposium  
Modern Trends in Livestock Production 
October 11-13, 2017 
 
 
EDITORIAL COUNCIL  
 
Prof. Dr. Martin Wähner, Faculty of Applied Sciences, 
Bernburg, Germany  
Dr. Milan P. Petrović, Institute for Animal Husbandry, 
Belgrade-Zemun, Serbia 
Dr. Zorica Tomić, Institute for Animal Husbandry, 
Belgrade-Zemun, Serbia 
Prof. Dr. Milica Petrović, Faculty of Agriculture, 
University of Belgrade, Serbia  
Prof. Dr. Lidija Perić, Faculty of Agriculture, 
University of Novi Sad, Serbia  
Dr Maya Ignatova, Institute of Animal Science, 
Kostinbrod, Bulgaria 
Prof. Dr. Kazutaka Umetsu, Obihiro University of 
Agriculture and Veterinary Medicine, Obihiro, Japan  
Prof. Dr. Dragan Glamočić, Faculty of Agriculture, 
University of Novi Sad, Serbia  
Prof. Dr. Vigilijus Jukna, Institute of Energy and 
Biotechnology Engineering,  Aleksandras Stulginskis 
University, Kaunas, Lithuania  
Dr. Elena Kistanova, Institute of Biology and 
Immunology of Reproduction „Kiril Bratanov“, Sofia, 
Bulgaria  
Prof. Dr. Pero Mijić, Faculty of Agriculture, University 
of Osijek, Croatia 
 
 
Prof.Dr. Marjeta Čandek-Potokar, Agricultural Institute 
of Slovenia, Ljubljana, Slovenia 
Prof.Dr. Peter Dovč, Department of Animal Science, 
Biotechnical Faculty, University of Ljubljana, Slovenia 
Dr. Marjeta Čandek-Potokar, Agricultural Institute of 
Slovenia, Ljubljana, Slovenia 
Prof. Dr. Wladyslaw Migdal, University of Agriculture, 
Krakow, Poland  
Dr Ivan Bahelka, National Agricultural and Food 
Centre – Research Institute for Animal Production, 
Lužianky, Slovakia 
Prof. Dr. Colin Whitehead, Roslin Institute, University 
of Edinburgh,United Kingdom 
Prof. Dr. Sandra Edwards, School of Agriculture, Food 
and Rural Development, University of Newcastle, 
United Kingdom  
Prof. Dr. Giacomo Biagi, Faculty of Veterinary 
Medicine, University of Bologna, Italy  
Prof. Dr. Stelios Deligeorgis, Aristotle University, 
Thessaloniki, Greece 
Prof. Dr. Hasan Ulker, Turkey 
Dr. Catalin Dragomir, National Research and 
Development Institute for Animal Biology and 
Nutrition (IBNA Balotesti), Balotesti, Ilfov, Romania   
 
Publisher 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
Editor-in-Chief 
Milan M. Petrović, PhD, Principal Research Fellow 




Zdenka Škrbić, PhD, Senior Research Associate  
       Institute for Animal Husbandry, Belgrade-Zemun 
Section Editors 
Animal Science 
Vlada Pantelić, PhD, Senior Research Associate 
Miloš Lukić, PhD, Senior Research Associate 
Dragana Ružić-Muslić, PhD, Senior Research Associate 
Dušica Ostojić-Andrić, PhD, Research Associate 
Čedomir Radović, PhD, Research Associate 
Feed Science 
Zorica Bijelić, PhD, Senior Research Associate 
Violeta Mandić, PhD, Research Associate 
Technology and Quality of Animal Products  
Prof.Dr. Marjeta Čandek-Potokar, Agricultural Institute of Slovenia, Ljubljana, Slovenia 
Nikola Stanišić, PhD, Research Associate 
Food safety and Veterinary Medicine Science 
Aleksandar Stanojković, PhD, Research Associate 
         
Language editor  
Olga Devečerski 
Proceedings of the 11th International Symposium  
Modern Trends in Livestock Production 




Address of the Editor’s office 
Institute for Animal Husbandry, Autoput 16, P. Box 23, 11080 Belgrade-Zemun, Republic of Serbia 
Tel. 381 11 2691 611, 2670 121; Fax 381 11 2670 164; e-mail: biotechnology.izs@gmail.com; www.istocar.bg.ac.rs  
Circulation 200 copies.  
The publication of this Proceedings is sponsored by the Ministry of Education and Science of the Republic of 
Serbia.  







Ministry of  Education, Science and Technological
Development of  the Republic of  Serbia
Institute for Animal Husbandry
Autoput 16, P. Box. 23, 
11080, Belgrade-Zemun, Serbia
Tel:  +381 11 2691 611; +381 11 2670 121; 
       +381 11 2670 541;






INSTITUTE FOR ANIMAL HUSBANDRY
For Editor  Milan M. PETROVIĆ, Ph.D





Prof. Dr.  Martin Waehner,
Anhalt. University of  Applied Sciences, Bernburg, Germany
Dr. Milan P. Petrović, 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Dr. Milan M. Petrović,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
Dr. Giuseppe Bee, 
Agroscope Posieux, Posieux, Switzerland
Dr. Vlada Pantelić, 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Prof. Dr. Yusup A. Yuldashbaev, 
Russian State Agrarian University, Moscow Timiryazev Agricultural Academy, 
Faculty of  Animal Science and Biology, Russia
Dr. Vesna S. Krnjaja,  
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
Prof. Dr. Giacomo Biagi, 
Department of  Veterinary Medical Sciences, - University of  Bologna, Italy
Prof. Dr. Marjeta Čandek-Potokar, 
Agricultural Institute of  Slovenia, Slovenia
Dr. Zdenka Škrbić, 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
Prof. Dr. Elena Kistanova, 
Institute of  Biology and Immunology of  Reproduction 
„Kiril Bratanov“,  Sofia, Bulgaria
Prof. Dr. Marina I. Selionova, 
FSBSI-All-Russian Scientific Research Institute of  Sheep and Goat Breeding, 
Stavropol, Russia 
Dr. Dragana Ružić-Muslić, 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Dr. María Muñoz,
Centro de I+D en Cerdo Ibérico, Dpto. 
Mejora Genética Animal, INIA, Zafra, Badajoz, Spain
Prof. Dr. Rui Miguel Carracha Charneca, 
Universidade de Évora, Escola de Ciências e Tecnologia, 
Instituto de Ciências  Agrárias e Ambientais Mediterrânicas (ICAAM), 
Évora, Portugal
INTERNATIONAL SCIENTIFIC COMMITTEE
Prof. Dr. Rodne Nastova, 
Ss Cyril and Methodius University in Skopje,
Institute of  Animal Science, Macedonia
Dr. Miloš Lukić, 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Prof. Dr. Maya Ignatova, 
 
Prof. Dr. Vigilijus Jukna, 
Institute of  Energy and Biotechnology Engineering, 
Aleksandras Stulginskis University, Lithuania
Dr. Snežana Mladenović Drinić,
Maize Research Institute „Zemun Polje“, Zemun Polje, Serbia
Prof. Dr. Pero Mijić, 
Faculty of  Agriculture, University of  Osijek, Croatia
Prof. Dr. Wladyslav Migdal, 
Department of  Animal Product Technology, 
University of  Agriculture in Kraków, Kraków, Poland 
Dr. Violeta Andjelković, 
Maize Research Institute „Zemun Polje“, Zemun Polje, Serbia
Prof. Dr. Zoran Luković, 
University of  Zagreb Faculty of  Agriculture, 
Department of  Animal Science and Technology, Croatia
Prof. Dr. Yalçin Bozkurt, 
Suleyman Demirel University, Department of  Animal Science, 
Faculty of  Agriculture, Isparta, Turkey
Dr. Zorica Bijelić,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Dr. Ivan Pavlović,
Scientific Veterinary Institute of  Serbia, Serbia 
Dr. Ivan Bahelka, 
NPPC - Research Institute for Animal Production Nitra, Slovakia
Dr. Emil Krupa,
Institute of  Animal Science, Prague, Czech Republic
Dr. Snežana Ivanović, 
Scientific Veterinary Institute of  Serbia, Serbia 
Institute of  Animal Science, Kostinbrod, Bulgaria
ORGANIZING 
Dr. Milan M. Petrović,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Dr. Čedomir Radović,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
Dr. Dušica Ostojić Andrić,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
Prof. Dr. Zoran Ilić, 
Faculty of  Agricultural Sciences, Lešak, Serbia
Dr. Violeta Caro Petrović,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
Prof. Dr. Aleksandar Simić,
Faculty of  Agriculture, University of  Belgrade, Serbia
Prof. Dr. Milun D. Petrović
University of  Kragujevac, Faculty of  Agronomy, Čačak, Serbia
Prof. Dr. Slavča Hristov,
Faculty of  Agriculture, University of  Belgrade, Serbia 
Dr. Aleksandar Stanojković,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Dr. Nikola Stanišić,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Dr. Nevena Maksimović,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Dr. Veselin Petričevič,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Dr. Dragan Nikšić, 
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Dr. Violeta Mandić, 








Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
Olga Devečerski, grad. prof.
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Stanislav Marinkov, grad.arch.
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
Nikola Delić, DVM,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Marija Gogić, BSc,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Maja Petričević, BSc,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Marina Lazarević, BSc,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Nenad Mićić, MSc,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Bogdan Cekić, MSc,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Miloš Marinković, MSc,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
Vladimir Živković, BSc,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia
SYMPOSIUM  SECRETARIAT
Dr. Čedomir Radović,
Institute for Animal Husbandry, Belgrade-Zemun, Serbia 
Proceedings of the 11th International Symposium 
Modern Trends in Livestock Production
October 11-13, 2017
QUALITY OF  MEAT FROM NATIVE PIGS
Wáadysáaw Migdaá1, ýedomir RaGRYLü 2, Vladimir Živkoviü2, Emilia 
Gwiazda1, àXNDV]Migdaá3, Anna Migdaá4, Maria Walczycka1, Ewelina 
:ĊVLHUVND1 0DU]HQD =DMąF1, Joanna Tkaczewska1, Piotr Kulawik1,
.DWDU]\QD.UĊSD-Stefanik1
1Department of Animal Product Technology, Faculty of Food Technology, University of Agriculture in 
Krakow, ul. Balicka 122, 31-149 Kraków, Poland 
2Institute for Animal Husbandry, 11080, Belgrade-Zemun, Republic of Serbia 
3Department of Genetics and Animal Breeding, 4Institute of Veterinary Sciences, Faculty of Animal 
Sciences, University of Agriculture in Krakow, al. Mickiewicza 24/28, 30-059 Kraków, Poland
Corresponding author: w.migdal@ur.krakow.pl
Original scientific paper 
Abstract: Production of traditional meat products, characterized by very 
good organoleptic properties demands specific raw material which is meat from 
pigs with slaughter weight 120 kg, intramuscular fat content higher then 3% and 
bred by extensive system. Some of breeds which can fulfil this requirements are 
native breeds like 0DQJDOLW]D0RUDYND =áRWQLFND 6SRWWHG =áRWQLFND:KLWH DQG
Pulawska pigs. Aim of this study was analysis of raw meat from Mangalitza, 
0RUDYND=áRWQLFND6SRWWHG=áRWQLFND:KLWHDQG3XODZVNDSLJV– quality of meat 
and its technological values were evaluated. Meat from analysed pigs had proper 
chemical composition, favourable n3/n6 fatty acids profile, low drip loss, proper 
S+ 7KH FRPSRVLWLRQ RI ORLQ RI 3XáDZVND =áRWQLFND 0DQJDOLFD DQG 0RUDYND
races was similar in protein, ash and carbohydrates contents. The content of 
intramusular fat in loins of examined races ranged from 3.=áRWQLFND:KLWHWR
5,1% (Moravka). In this study there was confirmed good meat quality and its 
usefulness for production of traditional products.
Key words: SLJV =áRWQLFND 6SRWWHG =áRWQLFND :KLWH 3XáDZVND
Mangalitza, Moravka, meat, quality
Introduction 
The market of meat products is differentiated, beside the high yield 
efficiency goods there are also produced the low yield usually considered as luxury 
articles. The last group also includes raw, ripening products, characterised by 
specific, very good organoleptic properties, namely Parma hams, Iberico hams or 
Polish raw smoked meat products, e.g. Lublin loin or Podlaski kumpiak. The 
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production of raw-ripening meat products requires a specific raw material - meat 
of heavy pigs with slaughter body weight of over 120 kg, with intramuscular fat 
content exceeding 3%, and which should be fed traditionally using extensive 
methods. Breeds which meat has long been used to manufacture such products 
include: Iberico, Casertana, Alentejana and Mangalica (Pugliese and Sirtori, 2012).
Polish national husbandry is still posses swine breeds which were used in the past 
and can still be used for production of high quality raw ripening products, although 
populations of these breeds are small (Szulc et al., 2011). These pigs include the 
IROORZLQJQDWLYHEUHHGV=áRWQLFND6SRWWHG=áRWQLFND:KLWHDQG3XáDZVND(Babicz 
et al%XF]\ĔVNLet al., 2005). In Republic of Serbia there are three native pig 
breeds: Mangalitza, Moravka and Resavka. Mangalitsa is typical fat breed which is 
farmed mainly in Hungary and also in Serbia and Croatia. There is 65-70% of fat in 
carcass halves and approx. 30-35% of meat (Egerszegi et al., 2003). Results of 
recent studies (Egerszegi et al., 2003) show this amount of meat is sufficient for 
production of high quality ham. Moravka is breed of combined production with 
more meat in carcass halves and significantly less fat 3HWURYLüHWDO
7KH=áRWQLFND6SRWWHG=áRWQLFND:KLWHDQG3XáDZVNDEUHHGVKDVQRWEHHQ
improved by crossing with other breeds. Due to its small size, the conservation 
breeding aims to maintain biodiversity and is not focused on selection towards 
LQFUHDVLQJ SURGXFWLRQ 7KDW LV ZK\ =áRWQLFND 6SRWWHG =áRWQLFND :KLWH DQG
3XáDZVND SLJV PDLQWDLQHG JRRG PHDW TXDOLW\ VXLWDEOH IRU WKH PDQXIDFWXUH RI
traditional products. This was confirmed by experiments carried out by %XF]\ĔVNL
et al., (1997); .DSHODĔVNL et al*U]HĞNRZLDNet al., (2009) and Szulc et al., 
(2012) ZKLFKUHYHDOHGWKDWPHDWRIWKH=áRWQLFND6SRWWHGEUHHGZDVFKDUDFWHULVHG
by lack of quality changes, small free drip loss and proper pH. Meat used for 
manufacturing raw and raw-ripening products must be characterised by pH 5.6-5.8, 
approximately 3.5% intramuscular fat as well as good profile of muscle fibres. It is 
evident from experiments carried out so far that the size and quantity of individual 
muscle types exert a decisive impact on muscle “functional character” and, hence, 
on its quality as well as technological and culinary value (Cameron et al., 1998).
Aim of this study was analysis of raw meat products from Mangalitza, Moravka, 
=áRWQLFND6SRWWHG=áRWQLFND:KLWHDQG3XáDZVNDSLJV
Materials and Methods 
Animals 
The performed investigations used 30 carcasses of fatteners from the following 
five genetic groups (purebreed fatteners):
- =áRWQLFND6SRWWHG (ZS) - (n= 6),  
- =áRWQLFND:KLWH=:- (n=6), 
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- 3XáDZVND3XOQ 
- Mangalitza (Ma)  (n=6)
- Moravka  (Mo) (n=6).
Animals were divided into five experimental groups keeping the sex ratio at 1: 1. 
=áRWQLFND6SRWWHG=6=áRWQLFND:KLWH=:DQG3ulawska (Pul) pigs were bred 
in Poland and Mangalitza (Ma) and Moravka  (Mo) were bred in Serbia. All the 
analyses on pigs’ meat were performed in Poland. 
Experimental animals with the average weight of 20 kg were selected and 
the experiment was terminated when the animals attained the slaughter weight of 
about 120 kg (113.0 – 123.6 kg). They were fed ad libitum with complete mixed 
rations and had constant access to water.  At the final of fattening, the animals were
slaughtered. The half-carcasses were cooled down using the mono-gradual system 
at the temperature of about 4o C. After 24 h of meat ageing, samples of m. 
longissimus dorsi (LD) were collected from half-carcasses.
Meat quality 
24 hours (pH24) after the slaughter, pH was measured in the longissimus 
dorsi (LD) muscle at the last rib by means of an integrated electrode pH meter 
Radiometr PHM 80 Portable. Samples from the lumbar section of the LD muscle 
were collected for laboratory investigations. The following items were estimated in 
the raw meat samples:
x water content according to the standard PN-ISO 1442:2000,
x fat content according to the standard PN-ISO 1444:2000,
x protein content by Kjeldahl method (PN-75/A-04018) with TECATOR 
apparatus 
x total ash content according to the standard PN-ISO 936:2000,
x total carbohydrates content was calculated assuming that the all total solids 
and water stand for 100% 
x fatty acid profile – was obtained by gas chromatography method. The fat 
samples were extracted with chloroform-methanol (2:1, v/v) according to 
the method of Folch et al. (1957). Then 1 g of meat samples was mixed 
with 15 mL chloroform–methanol mixture and homogenized for 10 min at 
5000 rpm, and after 5 min pause – 5 min at 1000 rpm using homogeniser 
MPW-120. The mixture was then filtered through filter paper tothe regular 
cylinder and completed with extraction mixture up to 15 mL. Next, 3 mL 
of 0.74% KCl solution was added to 15 mL of filtrate. The alcohol–water 
phase was removed, and the chloroform phase was washed 3 times using 2 
mL solution of chloroform:methanol: 0.74% KCl (3:48:47, v/v/v). 
Subsequently the chloroform phase was recovered, dehydrated with 
anhydrous sodium sulphate (Na2SO4) and dried using nitrogen at 45ºC. To 
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the sample (about 10 mg) were added 0.5 ml 0.5 N KOH in methanol and 
heated at 85ºC. Next 1 ml 12% BF3 in methanol were added and the 
sample was again heated at 85ºC. After cooling in room temperature 1 ml 
hexane and 5 ml saturated solution of NaCl were added. Fatty acid methyl 
HVWHUVSURILOHLQRQHȝOVDPSOHVDWWKHVSOLWUDWio of 10:1 were separated by 
gas chromatography on a TRACE GC ULTRA gas chromatograph, 
equipped with 30 m capillary column SUPELCOWAX 10 of 0.25mm 
LQQHUGLDPHWHUDQGFRDWLQJWKLFNQHVVRIȝPPîPPî
um). Operating conditions were as follows: helium was used as a carrier 
gas, flow 1 ml/min, split flow 10 ml/min, injector temperature 220ºC, 
detector temperature 250ºC, initial column temperature 160ºC.
x meat weight cooking loss. Samples were heated to reach the internal 
temperature of 75ºC in the geometric centre of the sample. The results 
were computed from the difference between the weight before and after 
cooking %DU\áNR–Pikielna, 1975),
x the measurements of colour of meat samples were obtained in CIELab 
system. Lightness [L*], redness [a*] and yellowness [b*] of meat were 
determined using a Konica Minolta CM – 600d spectrophotometer. Values 
of [a*] and [b*] were used to calculate the saturation value - chroma [ C*].
Statistical analysis
All samples were obtained at least in duplicates. All results were analysed 
with ANOVA and present as means with standard deviation. The calculations were 
performed with Statistica 6.0 (StatSoft, 2003).
Results and Discussion 
In table 1 is presented the basic chemical composition of examined loins of 
different pigs’ breeds, whereasin table 2 the fatty acid profile of intramuscular fat 
of analysed pigs.
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a,b,c  – Mean values in the same columns designated by the different letters differ significantly at 
3
SEM- standard deviation
The loins of sustainable breeds were characterised by a proper chemical 
FRPSRVLWLRQ7KHOHYHORIWRWDOVROLGVUDQJHGIURP=áRWQLFND:KLWHEUHHG
WR =áRWQLFND6SRWWHG DQG WKH OHYHORISURWHLQ IURP20.2% (Moravka) to 
=áRWQLFND 6SRWWHG UHVSHFWLYHO\ 7KH FRQWHQWV RI SURWHLQ LQ ORQJLVVLPXV
dorsi of Pulawska and Zlotnicka White were lower that those obtained by Babicz et 
al., (2013 and 2013a) and *U]HĞNRZLDN HW DO  in the meat of two, above 
mentioned breeds. The contents of ash and carbohydrates in analysed pigs’ muscles 
were similar and did not differed statistically, whereas the meats statistically 
significantly differed in fat content.The fat level in Zlotnicka white pig meat was 
3,0%, in loin of Pulawska pig 3,2% whereas in loin from Mangalitza 4,0% and as 
much as 5,1% in loin of Moravka pig. The levels of intramuscular fat content of 
assessed loins of different pig breeds can be recognised as optimal. According to 
Wood et al., (1999), Daszkiewicz et al., (2005) oraz Tyra & Mitka (2015) to obtain 
the optimal taste, juiciness and tenderness of meat the amount of fat should be at 
least 2,5-3,0% Intramuscular fat (IMF) is an important marker of meat quality, 
because higher contents of intramuscular fat exert a positive influence on sensory 
characteristics, technological and culinary usefulness of meat (Wood et al., 1999; 
%XF]\ĔVNLet alĝZLWRĔVNLet al., 2010). Schwörer et al., (2000) reported that 
the intramuscular fat content below 1% influences on lowering of meat flavour. 
After the thermal treatment of such (above) meat it becomes dry and fibrous. The 
smaller amounts of intramuscular fat (1.19 ÷ 2.20 %) and at the same time lower 
caloric value of l.dorsi of Pulawska pig was described by Piórkowska et al. (2010) 
and Kasprzyk et al. (2013). Meat of Mangalica and Moravka pigs contained higher 
amounts of fat  from 4.0 to 5.1%, respectively. Similar results for above two breeds 
were obtained by 3HWURYLü L LQ  Their research revealed that tere was less 
total fat and cholesterol contents in musculus longissimus dorsi of Moravka than in 
Mangalitsa.
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It is generally accepted that traditional, local breeds produce a higher IMF 
content (Serra et al., 1998; Rosenvold and Andersen 2003; Florowski et al., 2006; 
Park et al., 2007; Pugliese and Sirtori, 2012). As Serrano et al. (2008) indicated, 
muscles of the Spanish breed Iberico are characterised by a particularly high 
content of fat (8.8%). Intramuscular fat considerable ranging from 3.32 to 4.27% in 
the m. longissimus dorsi was reported for the native Italian breed of Nero Siciliano 
(Pugliese et al., 2004). On the other hand, ýDQGHN-Potokar et al. (2003) 
determined the content of IMF in the Slovenian breed of Krškopolje at 3%. The fat 
content above 2.5% can influence on lower consumers’ score because of meat high 
marbling (Czarniecka-Skubina et al., 2007).
The fat content in loin was assessed as high but desirable because of meat 
flavor and consumers’ demands concerning traditional products obtained from that 
kind of meat in Hungary, Serbia, Croatia and Romania. It is considered that high 
intramuscular greasing is essential to obtain optimum of flavor, juiciness and 
tenderness of meat and is decisive for food acceptability (Florowski et al., 2005).
The desirability level of such product is formed by the shares of basic chemical 
components present in the IMF fat. The levels of IMF fat are different and 
influenced by many factors i.e. species, breed, age, muscle kind and muscle’s 
physical activity. The problem of too low levels of IMF concerns mainly pork 
obtained from breeds and lines of high productivity (Tyra & Mitka, 2015).
The content of IMF of Polish bred pig’s breeds (Polish Landrace and 
Polish Large White) is much lower than 2% 7\UD L ĩDN  As far as the 
primitive pigs’ breeds (for this group belong pigs analysed in this experiment) the 
problem with IMF fat level is not observed (Tyra & Mitka, 2015). Beside the level 
of IMF the composition of the individual fatty acids –the fatty acids profile – is 
important. The fatty acids profile depends mainly on feeding mixtures and way of 
feeding. In table 2 there is presented the fatty acids profile of IMF of loins for 
analysed native breeds. The differences in IMF’s fatty acids profiles were caused 
by different ways of breeding. Polish fatteners were bred with full portion mixtures 
with barley, triticale, corn middlings, post-extraction soya and post-extraction 
rapeseed meals, whereas the fatteners of Mangalitsa and Moravka were fed with 
corn silage, wheat, soya and corn middlings. It should be pointed out the high 
levels of C16:0 and C18:0 in IMF of Mangalitsa and Moravka. Also in IMF of 
above breeds there was observed wide, adverse from nutritional point of view, ratio 
of PUFA n6/n3. Therefore, the n-6/n-3 ratio was higher than dietary 
recommendations in all cases (British Nutrition Foundation, 1994). Ruiz et al. 
(1998) and Andrés et al. (2001) concluded that free-reared pigs fed on pasture and 
acorns showed higher levels of MUFA than those fed on concentrates. 3DUXQRYLü
et al. (2012b) found that free-range Mangalitsa pigs showed a higher PUFA 
content in the musculus longissimus than pigs reared indoors and fed 
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conventionally. The varying fatty acid compositions of adipose tissue and muscle 
have profound effects on meat quality (Wood et al.3DUXQRYLüet al.2013).

























































































































































































































a,b,c  – Mean values in the same columns designated by the different letters differ significantly at: a, 
b - 3
SEM- standard deviation
In table 3 there are presented meat pH, cooking loss and CIELab colour 
parameters.
Proceedings of the 11th International Symposium 
Modern Trends in Livestock Production
October 11-13, 2017196





















































a,b,c  – Mean values in the same columns designated by the different letters differ significantly at: a, 
b, c - 3
SEM- standard deviation
7KH S+ RI SRUN ORLQ RI =áRWQLFND 6SRWWHG ZDV KLJKHU WKDQ S+ RI RWKHU
analysed breeds but the difference was not statistically significant. Also the loin 
PHDWRI=áRWQLFND6SRWWHGZDVFKDracterised by the highest cooking losses.
7KHPHDWRISLJVRI WKH=áRWQLFND6SRWWHGEUHHGZDVGDUNHU VWDWLVWLFDOO\
non-significantly lower value of the lightness parameter L*) in comparison with 
WKH =áRWQLFND:KLWH 3XODZVND0DQJDOLW]D DQG0RUDYND SLJV 9ariations in the 
fibre type composition may affect meat colour. The right colour of meat can be 
conditioned by the ferrous oxymioglobin (oxyMb) - Philips et al. (2001), which is 
directly connected with the percentage and size of muscle fibre types (Warriss et 
al., 1990). Colour parameters (L*, and a* values) of the m. longissimus dorsi  of 
ZS pigs corresponded to the red meat parameters of other native pig breeds (Serra 
et al., 1998; Fortina et al., 2005). The colour of meat and the fat content may also 
be a significant determinant in the evaluation of pork quality (Faustman and 
Cassens, 1990). The meats of Mangalitsa and Moravka had statistically higher 
value of b* parameter. that was caused by a high share of corn in feeding mixture 
of those pigs’ breeds. 
Both native autochthonous breeds, beside gene preservation and expanding 
of the population (especially Moravka and Resavka), are very suitable for outdoor 
rearing, for organic livestock production and manufacturing of traditional pork 
meat products (PetroYLü HW DO . The same can be stated for Polish native 
breeds - =áRWQLFND:KLWH=áRWQLFND6SRWWHG3XODZVND
Because the meat of those Polish breeds is used for manufacturing of 
traditional products, demanded by the consumer, the breeds need to be preserved 
and protected. The practical protection of native breeds depends on their market 
position, i.e. the quality of after slaughter raw material, the quality of traditional 
and regional products possible to obtain and on proper promotion and marketing.
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To integrate the breeding of Pulawska pig with home livestock 
production Policy the Regional Union of Breeders and Users of Pulawska pig breed 
- Ä38à$:,$.´ZDVHVWDEOLVKHGDWWK-XO\:KHUHDVWKHFXOPLQDWLRQRI
marketing activities was, at 27th of May 2009, placement of „Pulawska breed pig” 
on the governmental list leaded by minister of The Ministry of Agriculture and 
Rural Development (Szulc & Skrzypczak, 2015).
The meat of Pulawska breed pigs was appreciated by homeland consumers 
and at foreign markets – the lots of heavy fatteners of that breed were bought by 
Spanish swine producers for long ripened hams production. In 2010 there was 
established cooperation with the Auchan markets network which placed as 
delicatessen product the meat of Pulawska breed. Also meat and the products 
obtained of Zlotnicka pigs were placed on home governmental Traditional Products 
List. The products are among others: Great Poland Voivodship pig meat of 
=áRWQLFND EUHHG 1RZ\ 7RP\ĞO VDXVDJH URDVWHG KDXQFK RI =ORWQLFND:KLWH SLJ
and White sausage in the glass pot. The staff of Department of Breeding and 
Production of Swine of Poznan University of Life Sciences in cooperation with 
*UHDW 3RODQG 9RLYRGVKLS UHJLRQDO JRYHUQPHQW DUH WKH RUJDQL]HUV RI ³=áRWQLFND
Premium” competitions which aim to enhance meat sector firms and producers to 
produce high quality meat products. Also there is a campaign “Regional swine 
meat – appreciate taste of tradition” to enlarge the knowledge concerning the native 
traditional pig breeds among restaurants’ owners and also enlargement of 
knowledge concerning valuable sensory characteristics and possibilities of usage of 
FXOLQDU\PHDWRI3XáDZVND=áRWQLFND:KLWHDQG6SRWWHGEUHHGV6LPLODUEUHHGLQJ
and marketing policies in Hungary, Croatia, Romania and Serbia caused that 
Mangalitsa pigs and the meat products produced of that species meat have become 
the most recognizable trademark. The specific example is the Hungarian market 
which offers the wide game of products made of Mangalitsa.
Conclusion
Meat from analysed pigs had proper chemical composition, favourable 
n3/n6 fatty acids profile, low drip loss, proper pH.  This study confirmed good 
meat quality and its usefulness for production of traditional products. 
Kvalitet mesa autohtonih rasa svinja
:áDG\VáDZ0LJGDáýHGRPLU 5DGRYLü 9ODGLPLUäLYNRYLü(PLOLD*ZLD]GDàXNDV]
0LJGDá$QQD0LJGDá0DULD:DOF]\FND(ZHOLQD:ĊVLHUVND0DU]HQD=DMąF-RDQQD
Tkaczewska, Piotr Kulawik, .DWDU]\QD.UĊSD-Stefanik 
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Rezime
Proizvodnja tradicionalnih proizvoda od mesa, koje karakterišu vrlo dobre 
RUJDQROHSWLþNH RVRELQH ]DKWHYD VSHFLILþQX VLURYLQX WM PHVR RG VYLQMD WHåLQH QD
NODQMXRGNJ LQWUDPXVNXODUQLPVDGUåDMHPPDVWL YHüLPRG LX]JDMDQLKX
ekstenzivnom sistemu. Neke od rasa koje mogu ispuniti ove zDKWHYH VX GRPDüH
UDVH NDR ãWR VXPDQJXOLFD PRUDYND ]ORWQLþND ãDUHQD ]ORWQLþND EHOD L SXODYVND
svinja. Cilj ove studije bila je analiza sirovog mesa svinja rase mangulica, 
PRUDYND ]ORWQLþND ãDUHQD ]ORWQLþND EHOD L SXODYVND - kvalitet mesa i njegove 
tehnološke vrednosti. Meso od analiziranih svinja imalo je adekvatan hemijski 
VDVWDYSRYROMDQSURILOQQPDVQLKNLVHOLQDQL]DNNDORRGJRYDUDMXüLS+6DVWDY
VODELQHSXáDYVNHVYLQMH]áRWQLþNHVYLQMHPDQJXOLFHLPRUDYNHMHVOLþDQXVDGUåDMX
proteina, pepela i ugljenih hidrata. Sadržaj intramuslularne masti u slabinama 
LVSLWDQLK UDVD YDULUD RG ]ORWQLþND EHOD GR PRUDYND8RYRM VWXGLML
potvrdjen je dobar kvalitet mesa i njegova korisnost za proizvodnju tradicionalnih 
proizvoda.
.OMXþQH UHþL sYLQMH ]ORWQLþND ãDUHQD ]ORWQLþND EHOD SXáDYVND
mangulica, moravka, meso, kvalitet
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